T-cell activation by recombinant immunoreceptors: impact of the intracellular signalling domain on the stability of receptor expression and antigen-specific activation of grafted T cells.
Recombinant immunoreceptors are modularily composed of extracellular antigen binding and intracellular signalling domains that are preferentially derived from CD3zeta or Fc epsilon RIgamma. The impact of the signalling domain on the stability of immunoreceptor expression and function is not completely understood. To address this issue, we generated and expressed a panel of recombinant zeta- and gamma-chain immunoreceptors, respectively, in human peripheral blood T cells. The expression level of zeta-chain immunoreceptors in human T cells is significantly lower than those of the homologous gamma-chain receptors. Low zeta-chain receptor expression in peripheral T cells is because of the intracellular signalling domain and independent of the Fc epsilon RIgamma or CD3zeta transmembrane region. Expression of both receptors decreases upon prolonged cultivation. Shortly after receptor engraftment, target cell lysis and induction of IFN-gamma secretion are mediated with similar efficiency by zeta- and gamma-chain immunoreceptors. Upon prolonged propagation, however, T-cell activation mediated by zeta-chain immunoreceptors is more efficient than by gamma-chain receptors, indicating that the initial high expression level of gamma-chain immunoreceptors compensates its lower activation capacity. Consequently, gamma-chain immunoreceptors exhibit a higher threshold value for specific activation and are more pronouncedly inhibited by soluble ligand antigen compared to the homologous zeta-chain receptor. These findings have substantial consequences for the design of recombinant immunoreceptors for use in adoptive immunotherapy.